Abstract. Inflammatory myofibroblastic tumor (IMT), which was previously known as inflammatory pseudotumor, is characterized by myofibroblastic spindle cells accompanied by inflammatory infiltrates. IMT is a rare lesion of unclear etiology, which induces non-specific clinical symptoms. The present case report describes a 74-year-old female patient with recurrent IMT, which was successfully re-resected 30 months subsequent to initial surgical removal. The patient presented with left hydroureteronephrosis and a 10-cm paravertebral mass which, upon surgery, was found to involve the descending colon. Successful, complete en bloc re-resection was achieved, and at 24 months follow-up, the patient remained clinically free of disease. Complete surgical extirpation, where feasible, is the recommended treatment for primary and recurrent IMT lesions.
Introduction
Inflammatory myofibroblastic tumor (IMT) was formerly known as inflammatory pseudotumor, and is a lesion characterized by myofibroblastic spindle cells accompanied by inflammatory infiltrates. Although the lung is the most common site of occurrence, IMT may arise in diverse extra-pulmonary locations. The etiology of IMT is unclear; however, the anaplastic lymphoma receptor tyrosine kinase gene may play a role in its pathogenesis (1) . The clinical presentation of IMT is non-specific and may include fever, weight loss, malaise and anemia. Retroperitoneal IMT usually grows slowly and may present as a solid abdominal mass, accompanied by abdominal pain and weight loss. Gastrointestinal and urinary symptoms may occur with an enlarging expansile mass (2) . There are no specific radiographical features for IMT. For abdominal IMT, a solid mass abutting and compressing various organs is the usual presentation. Retroperitoneal IMT is rare, with only 12 cases reported in English literature to date (2-10). The present study describes a case of retroperitoneal IMT, which recurred 30 months following initial surgery, and where re-resection was successfully performed. Written informed consent was obtained from the patient for the publication of the present study.
Case report
A 74-year-old female initially presented with a 10-cm retroperitoneal mass, discovered incidentally during cholecystectomy. The mass was resected via a midline transperitoneal incision. Histopathological examination identified the lesion as IMT. Patient history included a left pulmonary lobectomy for bronchiectasis 20-years previously, and hypertension for 40-years. Subsequently, the patient presented with a palpable left lower-quadrant abdominal mass 30 months later. Hematological and biochemical parameters, including carcinoembryonic antigen and α-fetoprotein expression, were all within normal limits. Abdominal computerized tomography (CT) with contrast revealed an 8x7.5x8.5 cm, well-defined heterogeneous mass with uneven enhancement (Fig. 1) , associated with left hydroureteronephrosis. There was no regional lymphadenopathy. Metastatic workup, including a chest CT scan and radionuclide bone scan, was negative.
Following multidisciplinary consultation, laparotomy was performed via a left subcostal incision. A 10-cm mass was identified, which was compressing the kidney and proximal ureter and adherent to the descending colon. The kidney and ureter were successfully dissected free but partial left colectomy was required to facilitate en bloc removal of the tumor mass. The postoperative course was uneventful. Gross histopathological examination revealed the tumor to be encapsulated, with a grey-whitish cut surface (Fig. 2) . Microscopically, the tumor demonstrated proliferation of spindle cells and infiltration of lymphocytes, plasma cells and eosinophils (Fig. 3) . Immunohistochemistry revealed diffuse positivity for vimentin, CD68 and desmin; focal staining for
Recurrent retroperitoneal inflammatory myofibroblastic tumor:
A case report myogenin and Ki-67; and negativity for CD34, cytokeratin, smooth muscle actin and S100. The multidisciplinary treatment team did not recommend postoperative adjuvant therapy. The patient has remained free of local or distant recurrence 24 months subsequent to re-resection, at the time of the present report. The clinical presentation of IMT is non-specific and may include fever, weight loss, malaise, anemia, thrombocytosis, polyclonal hyper-globulinemia and/or elevated erythrocyte sedimentation rate (2). Frequently, IMT induces anatomical site-specific presentations. Retroperitoneal IMT typically grows slowly and may present as a solid abdominal mass, accompanied by abdominal pain and weight loss. Gastrointestinal and urinary symptoms, particularly bowel and ureteral obstruction, respectively, may occur with an enlarging expansile mass (2) . The patient in the present report was asymptomatic with the primary tumor, while the recurrence presented with a palpable mass but an unremarkable hematological and biochemical profile.
There are no radiographic features specific to IMT. In abdominal IMT, a solid mass abutting and compressing various organs is the typical presentation, frequently accompanied by obstruction or invasion of the affected organ(s). CT and magnetic resonance imaging may identify a homogeneous or heterogeneous, hypodense or isodense lesion. Enhancement may be variable and may reveal central necrosis or fibrosis (13) .
The diagnosis of IMT mainly occurs via pathological examination. Macroscopically, IMT may be firm, fleshy or gelatinous, with a white or tan cut surface. The tumors vary in size, reaching up to 20 cm in the greatest dimension. Histologically, IMT is characterized by spindle cell proliferation with a prominent inflammatory infiltrate. IMT lesions are also positive for vimentin, smooth muscle actin, muscle-specific actin and occasionally, desmin and cytokeratin (12). IMT is a neoplasm with 'intermediate biological potential' with a propensity for local recurrence, while rarely metastasizing. In a series of 84 cases of extrapulmonary IMT, recurrence was reported in 25% and distal metastasis in only 5% of cases (12) . Histopathological features alone may not be sufficient for the prediction of malignant transformation, as tumor size, cellularity, mitotic activity and the presence of necrosis are not significantly correlated with risk of metastasis. However, nuclear atypia and ganglion-like cells may indicate more aggressive cellular behavior. ALK-positive tumors have a notably low risk of metastasis, and ALK reactivity has not been found to correlate with recurrence (12) . Compared with other extra-pulmonary lesions, retroperitoneal IMTs tend to be more aggressive. Of the 12 reported cases in the English literature, summarized in Table I , 3 cases developed metastases and one exhibited local recurrence, with follow-up periods varying from 3 to 80 months (2) (3) (4) (5) (6) (7) (8) (9) (10) .
The mainstay of management of IMT, as previously reported, is by surgical excision for definitive or palliative treatment (2-10). Incomplete tumor removal frequently results in local recurrence (3), which was likely the case in the present patient. The patient underwent a second successful re-resection, with no recurrence at 30 months follow-up. However, this follow-up period is relatively short and vigilant monitoring is required to facilitate rapid detection of further recurrence.
Tao et al (9) reported an unresectable retroperitoneal IMT, which was successfully treated with methotrexate, cisplatin and diclofenac sodium, facilitating maintenance of a clinical 'free of disease' status for 3 years. Przkora et al (4) also reported a case of unreseactable IMT, treated with anti-inflammatory agent, ibuprofen, where the patient was 'stabilized' for 12 months. The possible role of the ALK gene in IMT pathogenesis highlights the potential for use of a tyrosine-kinase inhibitor in a neoadjuvant or adjuvant capacity (1). Furthermore, a study reported a sustained partial response to the ALK-inhibitor, crizotinib, in a patient with an ALK-translocated IMT (14) . The role of radiotherapy in IMT is unknown, although it may have potential benefits, particularly in unresectable cases. To date, there is no established protocol for the treatment of IMT, due to its rarity (9, 15) .
Retroperitoneal IMT is a rare entity with unclear etiology and non-specific clinical symptoms. Precise diagnosis mainly occurs via histopathological analysis. Complete surgical excision, where feasible, is the recommended treatment. In addition, complete surgical re-resection is also recommended for the treatment of recurrent lesions.
